As a part of the Joint Polar Satellite System (JPSS, formerly the NPOESS afternoon orbit), the instruments Cross-track Infrared Sounder (CrIS) and Advanced Technology Microwave Sounder (ATMS) make up the Cross-track Infrared and Microwave Sounder Suite (CrIMSS). CrIMSS will primarily provide global temperature, moisture, and pressure profiles and calibrated radiances [1] . In preparation for the NPP launch in 2011, we have ported and tested the operational CrIMSS Environmental Data Record (EDR) algorithms using both synthetic and proxy data generated from the IASI, AMSU, MHS data from Metop-A satellite.
INTRODUCTION
The JPSS is a U.S. National Oceanic and Atmospheric Administration (NOAA) mission in a joint effort with the U.S. National Aeronautical Space Administration (NASA), and international partnerships. The NOPESS Preparatory Project (NPP) satellite is a risk reduction mission which will provide data continuity for the atmospheric sounding capability. This paper describes activities related to porting and testing the CrIMSS EDR operational algorithm by members of the US government Cal/Val team. The CrIMSS operational code is being implemented by industry partners using specific computer systems. One of the goals is to port the operational code into Linux systems so it can be run on different computer environment and with less memory requirement. In order to test the EDR retrieval performance, realistic Sensor Data Record (SDR) test data are needed. We will describe two methods for generating the realistic test data for algorithm testing. The first dataset is generated using the radiative transfer models included in the CrIMSS EDR algorithm and the AIRS level 2 data product. The second dataset uses observations from the IASI/AMSU/MHS instruments onboard of EUMETSAT METOP-A satellite. The first dataset is good for coding error detection, algorithm tuning, and EDR retrieval algorithm performance evaluation because there is not spectroscopy errors and the EDR truths are known. The second dataset is a very good proxy for the CrIS and ATMS since they are generated using real satellite observations. The proxy data is very useful in bias tuning and pre-launch algorithm testing.
PORTING CRIMSS EDR ALGORITHMS
CrIMSS EDR operational code and science code 1 . added functionality to read data in either science or operational format therefore adding the ability to test both science and ops code with the same input data. Figure 1 graphically depicts the functionality of this new version of code and the relationships between the CrIMSS science code and operational code. The interface is designed in such a way that the ported code will be able to take data and input files either from the science code or from the original operational code. By ingesting the same data into both the CrIMSS science code and the operational code, we can compare the results and identify potential issue. A subversion version control system is used to keep track of changes for the code development. 
TESTING CRIMSS EDR ALGORITHM USING SYNTHETIC CRIMSS SDR DATA
In order to test the CrIMSS EDR algorithms performance, realistic synthetic input in the form of SDR and auxiliary data need to be generated. Atmospheric InfraRed Sounder (AIRS) Level 2 data 5 provide realistic variations of the input parameters needed for simulation of ATMS/CrIS spectra: atmospheric temperature, moisture, and ozone profiles, cloud top and cloud fractions for each field of view (FOV), microwave liquid cloud water amounts, and surface emissivities for both MW and IR 4 . Auxiliary data such as surface pressure and scene type are also provided by AIRS Level 2 data files. AIRS Level 2 data are converted to appropriate format and the CrIMSS radiative transfer models are used to generate a self-consistent synthetic CrIS and ATMS SDR dataset. The CrIMSS EDR operational code is then used to perform retrievals of atmospheric temperature and moisture profiles. The results show that the CrIMSS EDR algorithm converges well for both the first stage ATMS inversion and the second stage combined ATMS and CrIS cloud-clearing retrieval. Figure 2 shows the process of generating the CrIMSS SDRs and associated data for testing the EDR algorithm performance. Use OSS MW and IR drivers to generate SDR radiances 
GENERATION OF CRIMSS PROXY SDR DATA
The SDR synthetic data will aid in operational code validation and controlled identification of algorithm issues, but the simulated test scenes have limitations. This is due to simplistic cloud calculations; imperfect AIRS retrieved surface emissivity data, limited trace gas profiles used, and spectroscopic errors not included in the simulation. To test the algorithm performance of the NPP/NPOESS Cross-track Infrared Sounder (CrIS), it is important to generate proxy data, which provides realistic top of atmospheric (TOA) radiance observations. The Infrared Atmospheric Sounding Interferometer (IASI) 6 aboard of METOP satellite provides all the information needed to generate CrIS proxy data. The IASI instrument is a Fourier Transform Spectrometer (FTS) with a spectral sample interval of 0.25 cm -1 and a continuous spectral coverage from 645 to 2760 cm -1 . The CrIS instrument has three spectral bands with spectral coverage of 648.75 -1096.25 cm -1 , 1207.5 -1752.5 cm -1 , and 2150.0 -2555.0 cm -1 , respectively. The transformation from an IASI radiance spectrum to a CrIS proxy spectrum is a rigorous mathematical operation. The following steps are needed to perform the transformation 4 : a. The IASI spectrum is divided into three spectral regions with each region covering the corresponding CrIS spectral band. A Fast Fourier Transform (FFT) is then performed for each of the spectral bands.
b. The resulting IASI interferograms are de-apodized by dividing with a Gaussian apodization function. The operation is done from zero optical path difference to the maximum IASI optical path difference (MOPD). The MOPD for the IASI instrument is 1.98681996 cm. The Gaussian apodization function used by the IASI Level 1-C algorithm has a 0.5 cm -1 full width at half-height (FWHH).
c. The IASI interferograms are truncated to the CrIS MOPD for each of the CrIS spectral bands. The MOPD for the three CrIS spectral bands are 0.8 cm, 0.4 cm, and 0.2 cm, respectively.
d. Multiply the truncated IASI interferograms with appropriate CrIS apodization functions from zero OPD to the MOPD for each of the CrIS spectral bands. The current code has 3 apodization functions implemented (i.e. Boxcar, Hamming, and Blackman).
e. Perform inverse FFT to transform the modified interferograms into spectral domain.
The mathematical formula for the above-mentioned procedure is described in the following equation:
where RnCrIS, is the radiance for the nth CrIS channel, RjIASI, is the radiance for the jth IASI channel, N is the number of points in the transformed interferogram, g is the apodization function for the IASI instrument, a is the apodization function for the CrIS instrument.
The IASI instrument has 3 spectral bands and each spectral band has 4 pixels within the AMSU field of views (FOV). The CrIS instrument has 3 spectral bands and each spectral band has 9 FOV within a 45 km field of regard (FOR). A spatial linear interpolation is performed to convert the 4 IASI pixels to the 9 CrIS pixels.
The ATMS proxy data are generated according to algorithms described in Blackwell 7 . Proxy data generated from IASI/AMSU/MHS data provide highly realistic SDR proxy data for CrIMSS. Figure 5 compares existing IASI and generated CrIS proxy spectra. This proxy data set will be very useful for algorithm testing and validation because it provides realistic scenes (atmosphere, surface and cloud) which are based on observations. It will help us identify areas of deficiencies in both forward and inverse models, testing robustness of the operational code, and check error handling capability of the operational code. It will be used for bias characterization and algorithm tuning, and EDR performance evaluations. The flow diagram showing the process used to generate CrIMSS proxy data and EDR testing is shown in Figure 6 . Preliminary studies show that without any bias correction, the clear sky CrIMSS EDR retrieval performance is comparable to NOAA IASI retrieval algorithms. However, under cloudy sky condition, the retrieval performance is significantly reduced. This is because the retrieved atmospheric temperature profiles retrieved from the first stage MW retrieval are biased due to the biases in the ATMS proxy radiances. Work is underway to characterize the ATMS proxy data biases. We expect the CrIMSS cloudy EDR retrieval performance to improve significantly after the bias correction. 
CONCLUSION
The CrIMSS operational code has been successfully ported into various LINUX systems. They are modified in such a way that the results can be compared with that of the science code. We have generated data simulated by using the CrIMSS forward models and the AIRS Level 2 data products. The CrIMSS EDR performance can be evaluated using this synthetic data set. We have also created a proxy data set which is based on real IASI/AMSU/MHS observations. This data set provides us realistic spectra which are very close to that which will be observed by the CRIMSS instrument. Lessons will be learned from this data set about forward model errors, algorithm tuning, emissivity constraints, etc.
